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PRELIMINARY AMENDMENT AND 
RESPONSE TO NOTICE TO FILE MISSING PARTS 

Commissioner of Patents 
Jl and Trademarks 

|2 Washington, D.C. 20231 

'si Sir: 

'-.if 

* 'O This is an amendment and response to the notice mailed from the U.S. Patent Office on 

^ 17 April 2001 in the above-referenced application. The deadline to respond to this notice is 18 

'Hj June 2001 as 17 June 2001 was a holiday. 
C AMENDMENT 
Please amend the application as follows: 

Please amend the claims to read as follows: 



~1, Complex compound of ammonia salt of amide of alkylphosphonic acid with 




[R-P-NHj] X NH4CI 



ONH4 



where R is the alkyl radical C-1-3. 

2. Complex compound in accordance with Claim 1, in which there are about 1.8 
molecules of ammonium chloride to one molecule of ammonia salt of amide of alkylphosphonic 
acid. 

3. Process for producing a complex compound of ammonia salt of amide of 
alkylphosphonic acid with ammonium chloride of Formula (I), consisting of the interaction of 
dichloroanhydride of alkylphosphonic acid with gaseous ammonia in a medium of organic 
solvent at temperature 10-20°C. 



4. Combustion retardant for polymer materials, consisting of a complex compound of 
ammonia salt of amide of alkylphosphonic acid with ammonium chloride of formula (I) 
O 



where R is the alkyl radical C-1-3. 

5. Combustion retardant in accordance with Claim 4, in which there are about 1.8 
molecules of ammonium chloride to one molecule of ammonia salt of amide of alkylphosphonic 
acid. 

6. (Amended) Combustion retardant in accordance with Claim 4, characterised in that it 
is microencapsulated in a polymer shell. 

7. Combustion retardant in accordance with Claim 6, characterised in that the said 



II 

[R-P-NHj] X NH4CI 



ONH4 
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polymer shell is made of polyethylene. 

8. Combustion retardant in accordance with Claim 6, characterised in that the said 
polymer shell is made of polyorganosiloxanes. 

9. Combustion retardant in accordance with Claim 8, characterised in that the 
polyorganosiloxanes are selected from a group including polyvinylmethyldiethoxy-siloxane and 
polyaminopropylethoxysiloxane. 

1 0. Process for producing low fire risk polymer materials by the introduction of the CR 
into the polymer in the course of its processing, characterised in that the CR used is a complex 
compound of ammonia salt of amide of alkylphosphonic acid with ammonium chloride of 
Formula (I). 

1 1 . Process for producing low fire risk polymer materials in accordance with Claim 1 0, 
characterised in that it includes the following sequence of operations: 

- joint extrusion of the said combustion retardant with the polymer; 

- moulding the polymer fibre; 

- granulation. 

12. Process for producing low fire risk polymer materials in accordance with Claim 10, 
characterised in that it includes the following sequence of operations: 

- mixing of the said combustion retardant with the polymer composition; 

- rolling the mass; 

- pressing the articles. 

13. (Amended) Process in accordance with Claim 10, characterised in that the 
combustion retardant is first microencapsulated in a polymer shell. 

14. Process in accordance with Claim 13, characterised in that the size of the 
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microcapsules is 5-25 VAin. 

15. Process in accordance with Claim 13, characterised in that the polymer shell is made 
of polyethylene with shell content including 10-15 wt.% of combustion retardant. 

16. Process in accordance with Claim 13, characterised in that polyorganosiloxanes are 
used for the polymer shell. 

17. Process in accordance with Claim 16, characterised in that the polyorganosiloxane 
consists of polymethyldiethoxysiloxanes with shell containing 2-5 wt.% of combustion retardant. 

18. Process in accordance with Claim 16, characterised in that the polyorganosiloxane 
used is polyaminopropylethoxysiloxane, with shell containing 2-5 wt.% of combustion retardant. 

19. (Amended) Process in accordance with Claim 10, characterised in that polyethylene, 
polypropylene and copolymers of various compositions based on them are processed. 

20. (Amended) Process in accordance with Claim 10, characterised in that polystyrene 
and copolymers of various compositions based on it are processed. 

21 . Process for producing low fire risk polymer materials by the introduction of 
combustion retardant into the polymer, characterised in that the combustion retardant used is a 
complex compound of ammonia salt of amide of alkylphosphonic acid with ammonium chloride 
of Formula (I), which is introduced into the polymer composition before it sets. 

22. Process in accordance with Claim 21, characterised in that a filler is introduced into 
the polymer composition along with the said combustion retardant, and as a result of the 
saturation of the filler with the setting polymer composition, low fire risk materials are produced. 

23 .(Amended) Process in accordance with Claim 21, characterised in that polyesters are 
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processed. 



24. (Amended) Process in accordance with Claim 21, characterised in that epoxy resins 
are processed. 

25. Process for producing low fire risk polymer materials, characterised in that a 
complex compound of ammonia salt of amide of alkylphosphonic acid with ammonium chloride 
of Formula (I) is introduced into a polymer composition including synthetic rubber, after which it 
is rolled before the article is pressed. 

26. Low fire risk polyethylene produced by a process in accordance with Claim 6. 

27. Low fire risk polypropylene produced by a process in accordance with Claim 6. 

28. Low fire risk polystyrene produced by a process in accordance with Claim 6. 

29. Low fire risk copolymers based on polyethylene, polypropylene and polystyrene, 
produced by a process in accordance with Claim 6. 

30. Low fire risk polyesters produced by a process in accordance with Claim 21. 

3 1 . Low fire risk epoxy resins produced by a process in accordance with Claim 21 . 

32. Low fire risk composition materials produced by a process in accordance with Claim 

22. 

33. Low fire risk synthetic rubbers produced by a process in accordance with Claim 25. 

34. Low fire risk polycaproamide materials produced by a process in accordance with 
Claim 13. 
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35. Low fire risk polymethyl methacrylate compositions produced by a process in 
accordance with Claim 11.— 

REMARKS 

The claims have been amended to reduce claims fees. For convenience in prosecution, all 
claims are repeated herein, even those which are not amended herein. Two sets of claims are 
included, one set (attached) showing the changes made in this response and one clean set (set out 
above). No new matter has been added to the application. 

Enclosed are the following: 

1. Declaration; 

2. Power Of Attorney by the Assignee; 

3. Statement under 37 C.F.R. § 3.73(b); 

4. Copy of Assignment (The assignment has been requested to be recorded with the Patent 
and Trademark Office); 

5. $255.00 for Excess Claim Fees (Applicant qualifies for small entity status); and 

6. Copy of Formalities letter; 

Applicants have not included the Oath Surcharge under 37 C.F.R. § 1.492(e) because this 
surcharge was paid with the original papers entering the national stage. If this is incorrect, the office 
is authorized to charge said surcharge to Deposit Account Number 50-0694. 

Applicants respectfully submit that the application is in condition for allowance. A Notice 
of Allowance is hereby respectfully requested. 

Should the Examiner feel that a telephone conference would advance the prosecution of this 
application, he is encouraged to contact the undersigned at the telephone number listed below. 

Applicants respectfully petition the Commissioner for any extension of time necessary to 
render this paper timely. 
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Please charge any fees due or credit any overpayment to Deposit Account No. 50-0694. 



Respectfully submitted, 

Seth M. Nehrbass, Reg. No. 31,281 

Charles C. Garvey, Jr., Reg. No. 27,889 

Gregory C. Smith, Reg. No. 29,441 

Stephen R. Doody, Reg. No. 29,062 

H. Roy Berkenstock, Reg. No. 24,719 

Brett A. North, Reg. No. 42,040 

GARVEY, SMITH, NEHRBASS & DOODY, L.L.C. 

PTO Customer No.: 22920 

3838 N. Causeway Blvd., Suite 3290 

Metairie, LA 70002 

Tel.: (504)835-2000 

Fax: 504-835-2070 

e-mail: IPLN0@A0L.COM 

www.neworleanspatents.com 



CERTIFICATE OF MAILING 
I hereby certify that this correspondence is being deposited with the United States Postal 
Service as First Class Mail in an envelope addressed to: Commissioner of Patents and Trademarks, 
Washington, D.C. 20231, on this _Lfc day of j , 2001. 

Brett A. North, Reg. No. 31,281 
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Copy of claims showing changes 

Set out below is a copy of claims showing changes made in this amendment, with added 
matter underlined and omitted matter in brackets: 

1 , Complex compound of ammonia salt of amide of alkylphosphonic acid with ammonium 
chloride of formula (I) 



where R is the alkyl radical C-1-3. 

2. Complex compound in accordance with Claim 1, in which there are about L8 molecules 
of ammonium chloride to one molecule of ammonia salt of amide of alkylphosphonic acid. 

3 . Process for producing a complex compound of ammonia salt of amide of alkylphosphonic 
acid with ammonium chloride of Formula (I), consisting of the interaction of dichloroanhydride of 
alkylphosphonic acid with gaseous ammonia in a medium of organic solvent at temperature 1 0-20°C . 



O 



II 

[R-P-NHJ X NH4CI 



ONH4 



4. Combustion retardant for polymer materials, consisting of a complex compovmd of 
ammonia salt of amide of alkylphosphonic acid with ammonium chloride of formula (I) 
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o 

II 

[R-P-NH2] X NH4CI 
I 

ONH4 

where R is the alkyl radical C-1-3. 

5 . Combustion retardant in accordance with Claim 4, in which there are about 1 .8 molecules 
of ammonium chloride to one molecule of ammonia salt of amide of alkylphosphonic acid. 

6. (Amended) Combustion retardant in accordance with Claim 4 [or 5], characterised in that 
it is microencapsulated in a polymer shell. 

7. Combustion retardant in accordance with Claim 6, characterised in that the said polymer 
shell is made of polyethylene. 

8. Combustion retardant in accordance with Claim 6, characterised in that the said polymer 
shell is made of polyorganosiloxanes. 

9. Combustion retardant in accordance with Claim 8, characterised in that the 
polyorganosiloxanes are selected from a group including polyvinylmethyldiethoxy-siloxane and 
polyaminopropylethoxysiloxane. 

10. Process for producing low fire risk polymer materials by the introduction of the CR into 
the polymer in the course of its processing, characterised in that the CR used is a complex 
compound of ammonia salt of amide of alkylphosphonic acid with ammoniimi chloride of Formula 

(I). 

1 1 . Process for producing low fire risk polymer materials in accordance with Claim 10, 
characterised in that it includes the following sequence of operations: 
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- joint extrasion of the said combustion retardant with the polymer; 

- moulding the polymer fibre; 

- granulation. 

12. Process for producing low fire risk polymer materials in accordance with Claim 10, 
characterised in that it includes the following sequence of operations: 

- mixing of the said combustion retardant with the polymer composition; 

- rolling the mass; 

- pressing the articles. 

13. (Amended) Process in accordance with [any of] Claim[s] 10[-12], characterised in that 
the combustion retardant is first microencapsulated in a polymer shell. 

1 4. Process in accordance with Claim 13, characterised in that the size of the microcapsules 
is 5-25 VAm. 

15. Process in accordance with Claim 13, characterised in that the polymer shell is made 
of polyethylene with shell content including 10-15 wt.% of combustion retardant. 

1 6. Process in accordance with Claim 1 3, characterised in that polyorganosiloxanes are used 
for the polymer shell. 

17. Process in accordance with Claim 16, characterised in that the polyorganosiloxane 
consists of polymethyldiethoxysiloxanes with shell containing 2-5 wt.% of combustion retardant. 

18. Process in accordance with Claim 1 6, characterised in that the polyorganosiloxane used 
is polyaminopropylethoxysiloxane, with shell containing 2-5 wt.% of combustion retardant. 

19. (Amended) Process in accordance with [any of] Claim[s] 10[-18], characterisedmXhsit 
polyethylene, polypropylene and copolymers of various compositions based on them are processed. 
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20. (Amended) Process in accordance with [any of] Claim[s] 10[-1 8], characterised in that 
polystyrene and copolymers of various compositions based on it are processed. 

2 1 . Process for producing low fire risk polymer materials by the introduction of combustion 
retardant into the polymer, characterised in that the combustion retardant used is a complex 
compound of ammonia salt of amide of alkylphosphonic acid with ammonium chloride of Formula 
(I), which is introduced into the polymer composition before it sets. 

22. Process in accordance with Claim 21 , characterised in that a filler is introduced into the 
polymer composition along with the said combustion retardant, and as a result of the saturation of 
the filler with the setting polymer composition, low fire risk materials are produced. 

23 .(Amended) Process in accordance with Claim 2 1 [ or 22] , characterised in that polyesters 
are processed. 

24. (Amended) Process in accordance with Claim 21 [ or 22], characterised in that epoxy 
resins are processed. 

25. Process for producing low fire risk polymer materials, characterised in that a complex 
compound of ammonia salt of amide of alkylphosphonic acid with ammonium chloride of Formula 
(I) is introduced into a polymer composition including synthetic rubber, after which it is rolled before 
the article is pressed. 

26. Low fire risk polyethylene produced by a process in accordance with Claim 6. 

27. Low fire risk polypropylene produced by a process in accordance with Claim 6. 

28. Low fire risk polystyrene produced by a process in accordance with Claim 6. 

29. Low fire risk copolymers based on polyethylene, polypropylene and polystyrene, 
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produced by a process in accordance with Claim 6. 

30. Low fire risk polyesters produced by a process in accordance with Claim 21. 

3 1 . Low fire risk epoxy resins produced by a process in accordance with Claim 21. 

32. Low fire risk composition materials produced by a process in accordance with Claim 22. 

33. Low fire risk synthetic rubbers produced by a process in accordance with Claim 25. 

34. Low fire risk polycaproamide materials produced by a process in accordance with Claim 

13. 

3 5 . Low fire risk polymethyl methacrylate compositions produced by a process in accordance 
with Claim 11.- 

P:\Brett\98148-13 prel amend.wpd 
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COMB USTION RETARD ANT FOR POLYM ERIC MATERIALS 
Technology field 

5 The invention relates to a technology for producing polymer compositions 

based on carbon-chain polymers (polyethylene, polypropylene, polystyrene, synthetic 
rubbers and copolymers of various compositions), heterochain polymers (polyester, 
epoxy and phenol resins) and composition materials of various compositions and 
fillings with low combustibility, low toxicity of gases emitted during combustion and 
10 low smoke emission. 

Polymer materials are widely used in the cable and motor industries, electrical 
consumer goods, construction, other consumer goods, the gas and oil extraction 
industries, aviation and space technology and for making packing materials. 

15 Prior Art 

A significant problem with the majority of industrially produced polymer 
materials is their high flammabiUty and high rate of combustion, accompanied by the 
emission of a large quantity of toxic products. 

20 With the aim of reducing the combustibility of carbon-chain polymers, 

physical (Kisteknan V.I. Physical Methods of Modifying Polymer Materials, 
Moscow, Khimiya, 1980, 223 pp.) and chemical methods of modification are used, 
and also a combination of them, e.g. photochemical modification (Kachan A.A., 
Zamotayev P.V. The Photochemical Modification of Polyolefins, Kiev, Naukova 

25 dumka, 1 990, 276 p.). Chemical modification by means of halogenation brings about 
greater degree of reduction in their combustibility. However, to use this method to 
obtain a polyolefin which is extinguished when the external heat source is removed, 
it is necessary to chlorinate polyethylene (PE) and polypropylene (PP) to a halogen 
content of 25-40 wt.% (Aseyeva R.M,, Zaikov G.Ye. The Combustion of Polymer 

30 Materials, Moscow, Nauka, 1991, 150 pp.). With such a chlorine content, the 
crystallinity of PE and PP is sharply reduced, so that they are transformed fi-om 



wo 00/14094 



PCT/RU99/00273 



thermoplastic into elastomers (Sirota A.G. Modification of the Structure and 
Properties of Polyolefins, Moscow, Khimiya, 1984, 150 pp.). Chlorinated PE finds 
application as a low combustibility material in its own right and as a combustion 
retardant (CR) of a polymer nature for other polymer materials. The main problems 
5 with chlorinated polyolefins are their low thermal stability and their emission of toxic 
products, which limit their application. 

Polymers with higher thermal stability and oxygen index (01) (above 27%) 
can be obtained by sulfochlorination (Aseyeva Zaikov G.Ye. The Combustion 
of Polymer Materials, Moscow, Nauka, 1991, 150 pp.). Like chlorination, sulfo- 
10 chlorination can lead to the formation of elastomers. 

(N.B. 01, the oxygen index, is the minimum content of oxygen in a mixture 
with nitrogen at which stable combustion of a specimen is observed.) 

For the chemical modification of polystyrene, styrene is copolymerised with 
monomers containing chlorine, bromine or phosphorus: vinyl chloride, vinyl 
15 bromide, vinylidene chloride, chlorinated and bromated styrenes, acrylates containing 
halogens, halogenated flimarates, N-phenylmaleimides, phosphorylised styrene, 
halogenated esters of vinyl- and allylphosphonic acids, phenyldichlorophosphine and 
tris(methacryloilbromethyl) phosphate (Low Combustibility Polymer Materials, ed. 
A.N. Pravednikov, Moscow, Khimiya, 1986, 132 pp.). 

20 

The method of chemical modification of carbon-chain polymers with the aim 
of imparting fireproofing properties to them enables a fireproofing effect which is 
resistant to various treatments to be obtained. However, it requires changes in the 
technology for producing the polymer, and leads to the appearance of a number of 
25 negative properties in the end product, which limits the application possibilities for 
this method. 

In scale of use, chemical modification methods lag far behind the method of 
introducing CRs and systems of them at the processing stage of the polymers (Berlin 
A.A., Volfson S.A., Oshmyan V.G. et al. Principles of the Creation of Fireproofed 
30 Polymer Materials, Moscow, Khimiya, 1990, 240 pp.) 



2 
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The process of producing low combustibility synthetic materials by the 
introduction of CRs into the polymer melt during moulding makes it possible to 
retain the existing technology for processing articles, is highly economical and 
creates conditions for developing ecologically clean processes. It also ensures that 
5 the fireproofing is highly resistant to wet treatments. 

As CRs for rubbers, the most widely used are aluminium trihydroxide and 
aluminium oxide, which not only reduce the combustibility of the rubber, but also 
eliminate the disadvantage of smoke emission. 

However, to produce compositions which do not support combustion in air, 
g 10 the degree of filling of the polymer composition with combustion retardant must be 
Cl not less than 50%, which complicates the process of treating the compositions and 

reduces the physical and mechanical indicators (Low Combustibility Polymer 
SJ Materials, ed, A.N. Pravednikov, Moscow, Khimiya, 1986, 132 pp.), 

Ifj There are known joint uses of Al(OH)3 and Mg(0H)2 in combination with 

:^ 15 swelling graphite (Khokhlova L.A., Aseyeva R.P., Ruban L.V,, hitemational 
P Conference on Low Combustibihty Polymer Materials. Alma-Ata, 1990, VoL 1, pp. 

rii 16-18). 

A big problem in processing inert CRs is the migration of additives (not 
compatible with the polymer lattice) from the polymer lattice to its surface, since 

20 these additives are not bonded to it. This leads to a reduction in the fire retardant 
effect, and in contact with the surface of metals, increases corrosion activity with the 
surface of the metals. 

More effective CRs for polyolefins and synthetic rubbers are bromoorganic 
ones which are introduced into polymers in combination with a synergic additive - 

25 antimony trioxide (US 51 16898, MPC C 08K 5/06). The replacement of part of the 
trioxide enables the CR content to be reduced. To reduce the combustibility of 
polystyrene, halogenated aliphatic compounds are used in combination with 
antimony trioxide: chloroparaffins, perchlorinated alkanes C2CI6- C4CI10, aliphatic 
compounds containing bromine (tetrabromethane, tetrabromoctane, 1,2,3,4 - 

30 tetrabromine 2,3- dimethylbutane, 2,3,4,5 - tetrabromine-2,5-dimethylhexane and 
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Others (Low Combustibility Polymer Materials, ed. A.N. Pravednikov, Moscow, 
Khimiya, 1986, 132 pp.). 

To impart self-extinguishing properties to polyolefins and synthetic rubbers, 
organic CRs must be used in high concentrations (up to 40% chlorine or 20-30% 
5 bromine). 

Several publications describe the use of red phosphorus (the polymer form of 
elemental phosphorus) as a CR for polyolefins (Low Combustibility Polymer 
Materials, ed, A.N. Pravednikov, Moscow, Khimiya, 1986, 132 pp.). A polyethylene 
with 01 26.2% has an 8% content of phosphorus. However, in processing 
10 polyolefins containing red phosphorus, toxic phosphorous hydrogen (phosphine) is 
emitted. 

There is a known use of ammonium polyphosphates as CRs for polyolefins 
and synthetic rubbers (Application 2272444 Great Britain, MPC C 08F 8/40, C08F 
9/44). 

15 The effectiveness of the action of ammonium polyphosphates depends on 

how finely they are crushed. However, even at a fine degree of dispersion, a high 
degree of filling (40-50 wt.%) is required to achieve OI 28%, which leads to a 
considerable reduction in the physical and mechanical properties of the material. 

Many studies have been devoted to the synthesis of amides or alkylamides of 

20 phosphoric or alkylphosphonic acid and their use as CRs to impart fireproofing 
properties to polymer materials. The studies carried out by Drews (Drews M.J., 
Textilveredlung, 1973, Vol. 8, pp 180-186) showed that compounds containing aP-N 
bond are more effective CRs than compounds with P-O bonds. The synthesis of 
phosphorus triamide has been described (Herlinger H. Textilveredlung, 1977, Vol. 

25 12, pp. 13-20) and it is proposed that it should be used to impart fireproofing 
properties to cellulose materials. The reaction was conducted by the interaction of 
trichloroanhydride of phosphoric acid with ammonia in chloroform at temperature 
lO^'C. A problem with the CR thus obtained is a reduction of the physical and 
mechanical indicators of polymer materials modified by this CR by 50-60%. 

30 With the aim of eliminating this problem, pentamethylphosphorotriamide was 

synthesised by treating phosphorus oxychloride with dimethylamine and 
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methylamine (L Blanc R.B., Text. Chem. Colorist, 1975, Vol. 7, No. 10, pp. 23-25). 
However, the synthesised compounds possessed high thermal stability, and were 
therefore less effective as fireproofmg for polymer materials. 

A method of synthesising diamide of methylphosphonic acid by treating 
5 dichloroanhydride of methylphosphonic acid with liquid ammonia in a chloroform 
medium was proposed in another work (Ratz RJ., Am. Chem. Soc, 1955, Vol. 77, 
pp. 4170-4171). All the reagents, including the solvent, were dehydrated. However, 
as was shown in this work, diamide of methylphosphonic acid, which is separated out 
from the reaction mixture by boiling in a medium of diethylamine and chloroform, 

10 has low resistance to the effect of hydrolising agents, and even under the effect of the 
moisture in the air, diamide of methylphosphonic acid gradually passes through the 
ammonia salt into the methylphosphonic acid. Due to this problem, this compound 
cannot be recommended as a CR for introduction into molten polymer. 

With the aim of eliminating this fault, RU Patent No. 20993384 proposed the 

15 microencapsulation of partly hydrolised diamide of methylphosphonic acid - the 
ammonium salt of amide of methylphosphonic acid - in a heat-resistant shell based 
on polyaramides. However, the CR produced has an insufficiently effective 
fireproofmg action for polyolefms, and can be recommended only for a reduction in 
the combustibility of polyamides and polyesters. It should be noted here that it is 

20 difficult to conduct the process of microencapsulation into polyaramide shells 
without structural defects. 

There is a known use of organosilicon compounds to modify CRs and to 
make it easier to process compositions with high degrees of filling. To make 
processing easier, modifying additives are introduced into the compositions: e.g., 

25 there is a known low-combustibility composition (Bolikhova V.D., Drobinin A.N. 
Plastic Masses, Moscow, Z.-S. 1994, pp. 46-51) including the antipyrene A1(0H)3, 
and as a modifying additive, silanic and polysiloxanic acids. 

Organic compoionds containing halogens are used to modify heterochain 
polymers, in particular polyesters. These are mainly aromatic CRs containing 

30 bromine. They are used because of their higher thermal stability and lower smoke 
emission in comparison with aliphatic compounds containing halogens (Namets 
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R.C., Plastics Compounding, 1984, Vol. 7, No. 4, pp, 26-39). To reduce smoke 
emission, special additives are used when CRs containing halogens are being 
introduced. The most active of these additives are the oxides of aluminium, zinc and 
tin (Cusack P.A., Fire and Mater., 1986, Vol. 1, No. 1, pp. 41-46). 
5 The problems with using CR containing halogens are the low resistance of the 

materials produced to the effect of ultraviolet radiation, their high toxicity and 
corrosion of the equipment during processing. 

The above-listed faults are largely inapplicable to CRs containing phosphorus 
- Bisphenol-S (Horrocks A.P., Polym. Degrad. Stab,, 1996, Vol. 54, pp. 143-154). 

10 The commercial firm Albright and Wilson market a cyclic phosphonate called 
Amgard 1045 (Application 2250291 Great Britain MPC C08K 8/03, 7/04). 

The introduction of red phosphorus (1-15 wt.%) and melamicyanurate (4-15 
wt.%) into a polyester makes it possible to produce a high-strength material 
(AppUcation 2250291 Great Britain MPC C08K 8/03, 7/04), However, the process 

15 of the appHcation of high- fire-risk red phosphorus is quite complex. Also, the 
polyester compositions produced acquire a certain coloration. 

The firm "Hoechst" (Germany) produces fireproofed polyester fibres using a 
bifunctional compound containing phosphorus as a CR, This compoimd is marketed 
as Trevira FR and CS (Baranova T.L., Smimova T.V., Ayzenshteyn E.M. 

20 Fireproofed Polyester Fibres. Information Review, Series Chemical Fibre hidustry. 
Moscow, NIITEKhIM, 1986, 42 pp.). However, the fireproofing characteristics of 
these fibres are not high enough, and for a phosphorus content of 0.8-1,0%, the OI is 
26-27%, 

One tendency under intensive development in recent years is the introduction 
25 of antipyrene additives to polymer compositions in the form of microcapsules. 

Encapsulation methods have been worked out for tetrafluorodibromethane 
(boiling point 47,5*'C) and tetrachlorodifluoroethane (boiling point 92.8**C). Gelatine 
and gum arable are used for the shell. The Italian firm "Eurand" has organised the 
industrial production of microencapsulated tetrafluorodibromethane (fi:'eon - 114 B2) 
30 (Aleksandrov L.V., Smimova T.V., Khalturinskiy N.A,, Fireproofed Materials, 
Moscow, VNIIPI, 1991, 89 pp.). 
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There are known fireproofing compositions in which the antipyrene is 
enclosed in a poljmer shell, e.g. a composition based on polyolefms, containing as 
combustion retardant A1(0H)3 microencapsulated in a polyurethane shell (EP A 
04114971 B 1, C 08 K 9/08, 1995), or a composition including microencapsulated 
5 tris-(2,3-dibromopropyl)phosphate in a shell of polyvinyl alcohol or urea- 
formaldehyde resin (US 3660821, cl. 260-2,5, 1972). 

Another problem with the known polymer compositions which have a 
microencapsulated combustion retardant is their high degree of filling with 
combustion retardant (up to 60%), as a result of which their physical and mechanical 
10 indicators are low. 

Yet another major problem with the known compositions is the impossibility 
of processing them at T>200''C (i.e., they cannot be moulded), since A1(0H)3 
becomes degraded at T>180'*C, and the polymer shells of the microencapsulated 
combustion retardants in the known compositions begin to break down even at 1 60- 
15 190*'C, leading to the release of the antipyrene from the shell and its decomposition, 
thus reducing the fire resistance of the compositions and making them more difficult 
to process. 

There is a known polymer composition based on polyolefms, including red 
phosphorus microencapsulated in melamine formaldehyde resin (EP A 0250662, 

20 MPC C 08 K 9/10, 1986). Melamine formaldehyde resin is somewhat more stable 
than the antipyrene shell in the other known compositions, but at T>200-220*'C, it too 
begins to decompose, followed by the hydrolysis of the red phosphorus and the 
formation of highly toxic phosphines. Consequently, this is also a composition 
which carmot be processed by moulding, since this takes place at temperatures which 

25 are too high (250-280*^0). 

Substance of the invention 

In spite of the large number of proposed processes for reducing the 
30 combustibility of polymer materials, the problem of creating combustion retardants 
for poljmer materials and more efficient means of producing low-combustibility 
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polymer compositions remains urgent. This invention is primarily directed towards 
solving it. 

Other problems tackled by the invention are: 

- reducing smoke-forming capacity during the pyrolysis and combustion of 
5 fireproofed polymer compositions ; 

- improving the workability of polymer compositions; 

- making it possible to implement the developed processes using equipment 
already installed in production lines for the treatment of polyolefms and synthetic 
rubbers. 

10 The authors of this invention have previously proposed the use of the 

microencapsulated antipyrene T-2 as a CR for polyethylene and polypropylene 
(ZubkovaN.S, et al., Plastmassy, 1996, No. 5, pp. 35-36). This is a technical mixture 
of two individual compounds - the ammonium salt of methylphosphonic acid and 
ammonium chloride. 

15 The authors later discovered, to their surprise, that a complex compound of 

the ammonia salt of the amide of methylphosphonic acid with ammonium chloride 
provides more effective fireproofmg than the technical mixture referred to above. In 
the absence of a theory to explain the reason for this unexpected result, it may be 
supposed that complex compounds are more active catalysts of the coke- formation 

20 processes which are responsible for reducing the combustibility of polymer materials. 
Thus, the substance of this invention is primarily the creation of a new 
combustion retardant for polymer compositions, for which we propose complex 
compounds of the ammonia salt of the amide of alkylphosphonic acid with 
ammonium chloride (I) 

25 O 

II 

[R-P-NH2] X NH4CI 

I 

ONH4 

where R is the alkyl radical C - 1-3. 



30 
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It was established experimentally that in the said complex compound, there 
are about 1.8 molecules of ammonium chloride for one molecule of the ammonium 
salt of the amide of alkylphosphonic acid. 

The new complex compound as in Formula (I) can be produced by the 
5 interaction of the dichloroanhydride of alkylphosphonic acid with gaseous ammonia 
in a medivim of organic solvent at a temperature of 10-20^C. 

The combustion retardant which is the subject of this invention can be used 
by various methods. 

To impart enhanced fireproofing properties to such polymers as polyethylene, 
10 polypropylene and the copolymers of various compositions based on them, the 
created combustion retardant should be introduced at the polymer processing stage. 

Thus, for example, the new combustion retardant can be jointly extruded with 
the polymer, after which the polymer fibre can be moulded and reprocessed into 
granules. 

15 Another applied- for process for producing polymer materials of the above 

type is the mixing of the new combustion retardant with polymer composition and 
then rolling the mass and pressing it into articles. 

For the processes described above, and others, for the production of low fire 
risk polymer materials, when the combustion retardant developed by the authors is 

20 introduced into the polymer in the course of its processing, it is advisable first to 
microencapsulate the combustion retardant in a polymer shell, capsule size being 
from 5 to 25 |im. To produce the microcapsule shell, one may use polyethylene or 
polyorganosiloxanes, in particular polyvinylmethyldiethoxysiloxane or polyamino- 
propylethoxysiloxane. To produce low fire risk polymer materials such as polyester 

25 and epoxy resins, the new combustion retardant must be introduced into the polymer 
composition before it sets. 

These compositions may find wide appUcation as binders for glass plastics, 
sealants, cast insulation and adhesives, as protective coatings for various materials 
and to produce items by casting in many fields of technology, such as the 

30 electrotechnical and electronic fields, and also in construction, aviation, shipbuilding 
etc. 
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When set, the compositions produced are soUd infusible materials which do 
not dissolve in organic solvents, are resistant to the effect of acids and alkahs, which 
have good thermal, physical, mechanical and electrical insulation properties, with no 
volatile components and which are extinguished on being carried out of a flame. 
5 The new combustion retardant can also be used for producing low fire risk 

synthetic rubbers. 

The invention is further illustrated by examples of its implementation. 

hi these examples: 

- the oxygen index, 01, is the minimum content of oxygen in a mixture with nitrogen 
10 at which stable combustion of a specimen is maintained after the removal of the 

source of ignition; 

- residual combustion time is the combustion time of the specimen after the removal 
of the source of ignition; 

- fire resistance class PV is a grading from 0 to 4, which was determined in 
15 accordance with GOST 28157-89, a state standard of the former USSR, 



Examples of the implementation of the invention 
Example 1. Production of the complex compound. 

300 ml of chloroform are saturated with gaseous ammonia at temperature lO'^C. A 
20 solution of dichloroanhydride of methylphosphonic acid in chloroform (60 g of 
dichloroanhydride of methylphosphonic acid dissolved in 200 ml of chloroform) is 
slowly added, over a period of two hours, to the solution obtained. Ammonia is 
continuously bubbled through the reaction mixture to maintain the alkaline medium 
(pH = 9). The temperature of the process should not exceed 20''C. The sediment 
25 which forms is filtered off on a Buchner fimnel and dried in a vacuum cupboard. The 
output of the synthesised product is 78.9%. The gross formula is CHi6,3PN3,802Cli,8. 

Elemental analysis, found: C 5.8, H 8.1, P 14.3, N 24.9, CI 30.7; calculated: 
C 5.8, H 7.8, P 14.9, N 25.5, CI 30.6. 

The formation of the complex compound was proved by the methods of 
30 thermogravimetric analysis (TGA), differential-scanning calorimetry (DSC) and X- 
ray photoelectronic spectroscopy (RPES). 
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The TGA curve of the complex compound of the ammonia salt of the amide 
of metaphosphonic acid and ammonium chloride includes one thermo-oxidising 
decomposition peak in the temperature interval 240-400^*0 with a maximum at 
temperature 348'*C, which is characteristic of the individual compound. The DSC 
5 data show that the synthesised product melts at 202°C (one peak), which is 
considerably higher than the melting point of the pure ammonia salt of the amide of 
methylphosphonic acid (124'*C). 

The RPES spectrum of the synthesised product shows unusually low bond 
energy of the 2p electrons of the chlorine level (198.1 eV), which indicates the 
10 formation of the complex compound. The Nls spectrum includes two main peaks - 
at bond energy 400.2 eV, corresponding to the P-N bonds, and at bond energy 401.7 
eV, corresponding to nitrogen in the form of ammonia, which is considerably lower 
than the nitrogen bond in NH4CI. 

15 Example 2. A composition including 75 g of polypropylene crumbs and 25 g of CR 
in accordance with this invention is fed into a screw extruder. Moulding takes place 
at 170**C. The homogeneous melt enters a water bath (18-25°C) and goes for 
granulation. The modified polyethylene has 01 27.6%, no residual combustion time, 
fire resistance class PV-0 in accordance with the USSR state standard (GOST 28157- 

20 89). 

Example 3, 

A composition including 75 g of polypropylene crumbs and 25 g of CR in accordance 
with this invention encapsulated in a polyethylene shell (shell contains 10 wt.% CR, 
25 size of microcapsules 25)im) is processed in accordance with Example 1. Moulding 
temperature - 230*'C. The modified polypropylene has OI 28.2%, no residual 
combustion time, fire resistance class PV-0. 
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Example 4. 

A composition including 90 g polyester crumbs and 10 g CR in accordance with this 
invention microencapsulated in a shell (shell contains 5 wt.% CR, microcapsule size 
10 |Lim), is processed in accordance with Example 1. Moulding temperature — 270^C. 
5 The modified polyester has OI 29.6%, no residual combustion time, fire resistance 
class - PV-0. 

Example 5. 

A composition including 85 g polyester crumbs and 15 g CR in accordance with this 
10 invention microencapsulated in an ethylane shell (shell contains 2 wt.% CR, 
microcapsule size 10 [im), is processed in accordance with Example 1. Moulding 
temperature - 270°C. The modified polyester has lO 31.0%, no residual combustion 
time, fire resistance class - PV-0. 

1 5 Example 6. 

100 g of epoxy resin are mixed with 10 g hardener and 15 g CR in accordance with 
this invention and allowed to set at room temperature for 48 hours; the solid 
composition modified in this way becomes a low combustibility material. OI 
(oxygen index) is 35, no residual combustion time, fire resistance class PV-0. 

20 

Example 7. 

Glass fibre is saturated with an epoxy composition produced in accordance with 
Example 5 and allowed to set at temperature 60-80**C for 20-30 minutes. The 
composition obtained contains 40 wt.% binder (epoxy composition) and 60 wt.% 
25 filler (glass fibre). The composition material is of low combustibility, no residual 
combustion time, fire resistance class PV-0. 



12 



wo 00/14094 



PCT/RU99/00273 



Example 8. 

A composition consisting of 60 g unsaturated polyester resin, 15 g CR in accordance 
with this invention microencapsulated in a polyaminopropylethoxysiloxane shell 
(shell contains 5 wt.% CR, microcapsule size 15 |am) and 25 g of staple fibre 
5 (viscose, polycaproamide) was pressed at temperature 180**C and pressure 80 kg/cm^. 
The plastics produced have 01 29.5%, no residual combustion time. 

Example 9. 

A composition consisting of 80 g rubber mixture including butadiene styrene rubber 
10 and 20 g CR in accordance with this invention is thoroughly mixed, rolled at 
temperature 140-1 50**C and the articles are then pressed at temperature 170-1 80°C. 
The modified rubber mixture has 01 28%, no residual combustion time. 

Example 10. 

15 A composition consisting of 85 g rubber mixture based on isoprene rubber and 15 g 
CR in accordance with this invention microencapsulated in a polyaminopropyl- 
ethoxysiloxane shell (shell contains 5 wt.% CR, microcapsule size 15 |Lim) is 
processed in accordance with Example 5. The modified rubber composition has 01 
28.1%, no residual combustion time, 

20 

Example 11. 

A composition consisting of 80 g polymethyl methacrylate and 20 g CR in 
accordance with this invention is processed in accordance with Example 1 at 
temperature 220*'C. The modified polymethyl methacrylate has OI 27.2%, no 
25 residual combustion time. 

Example 12. 

A composition consisting of 75 g polycaproamide (PCA) and 25 g CR in accordance 
with this invention microencapsulated in an ethylane shell (shell contains 10 wt.% 
30 CR, microcapsule size 25 jum) is processed in accordance with Example 1, Moulding 
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temperature 230''C. The modified PC A has 01 29%, no residual combustion time, 
fire resistance class PV-0. 



Example 13 (comparative) 
5 A composition including 85 g polyester crumbs and 15 g technical mixture consisting 
of 7.7 g ammonia salt of amide of methylphosphonic acid and 7.3 g ammonium 
chloride is processed in accordance with Example 4. The modified polyester has 01 
27.6%. 

10 Example 14 (comparative) 

A composition including 75 g polypropylene crumbs and 25 g of a technical mixture 
including 12.8 g ammonia salt of amide of methylphosphonic acid and 12.2 g 
ammonium chloride is processed in accordance with Example 3. The modified 
polyester has OI 24.8%, fire resistance class PV-1. 

15 

Example 15 (comparative) 

A composition including 75 g polyethylene crumbs and 25 g of a technical mixture 
including 12,8 g ammonia salt of amide of methylphosphonic acid and 12.2 g 
ammonium chloride is processed in accordance with Example 2. The modified 
20 polyester has 01 24.8%, fire resistance class PV-1 . 

Example 16 (comparative) 

A composition including 75 g polycaproamide crumbs and 25 g of a technical 
mixture including 12.8 g ammonia salt of amide of methylphosphonic acid and 12.2 
25 g ammonium chloride is processed in accordance with Example 12. The modified 
polyester has OI 24.8%, fire resistance class PV-L 

The comparative examples illustrate the fact that the proposed complex 
compound is a more effective antipyrene for polyethylene (Examples 2-15) 
30 polypropylene (Examples 3-14), polyester (Examples 5-13) and other polymers than 
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a technical mixture of the two individual compounds of ammonia salt of diamide of 
methylphosphonic acid and ammonium chloride. 

Furthermore, the diamide has low resistance to the action of hydrolising 
agents, and even under the effect of moisture in the air, diamide of methylphosphonic 
acid gradually passes through the ammonia salt into the methylphosphonic acid. 

Therefore, the use of the proposed complex is a qualitatively new solution to 
the problem of reducing the combustibility of polymer materials. 
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CLAIMS: 



1. Complex compound of ammonia salt of amide of alkylphosphonic acid with 
ammonium chloride of formula (I) 

5 O 

II 

[R-P-NH2I X NH4CI 

I 

ONH4 

10 where R is the alkyl radical C-1-3. 



2. Complex compound in accordance with Claim 1, in which there are about 1.8 
molecules of ammonium chloride to one molecule of ammonia salt of amide of 
alkylphosphonic acid. 

15 

3. Process for producing a complex compound of ammonia salt of amide of 
alkylphosphonic acid with ammonium chloride of Formula (I), consisting of the 
interaction of dichloroanhydride of alkylphosphonic acid with gaseous ammonia in a 
medium of organic solvent at temperature 10-20*'C. 

20 

4. Combustion retardant for polymer materials, consisting of a complex compound 
of ammonia salt of amide of alkylphosphonic acid with ammonium chloride of 
formula (I) 

O 

25 II 

[R-P-NH2] X NH4CI 

I 

ONH4 

where R is the alkyl radical C-1-3. 

30 

5. Combustion retardant in accordance with Claim 4, in which there are about 1.8 
molecules of ammonium chloride to one molecule of ammonia salt of amide of 
alkylphosphonic acid. 
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6. Combustion retardant in accordance with Claim 4 or 5, characterised in that it is 
microencapsulated in a polymer shell. 

7. Combustion retardant in accordance with Claim 6, characterised in that the said 
5 polymer shell is made of polyethylene. 

8. Combustion retardant in accordance with Claim 6, characterised in that the said 
polymer shell is made of polyorganosiloxanes. 

10 9. Combustion retardant in accordance with Claim 8, characterised in that the 
polyorganosiloxanes are selected from a group including polyvinylmethyldiethoxy- 
siloxane and polyaminopropylethoxysiloxane. 

10. Process for producing low fire risk polymer materials by the introduction of the 
15 CR into the polymer in the course of its processing, characterised in that the CR used 

is a complex compound of ammonia salt of amide of alkylphosphonic acid with 
ammonium chloride of Formula (I). 

1 1 , Process for producing low fire risk polymer materials in accordance with Claim 
20 10, characterised in that it includes the following sequence of operations: 

- joint extrusion of the said combustion retardant with the polymer; 

- moulding the polymer fibre; 

- granulation. 

25 12. Process for producing low fire risk polymer materials in accordance with Claim 
10, characterised in that it includes the following sequence of operations: 

- mixing of the said combustion retardant with the polymer composition; 

- rolling the mass; 

- pressing the articles. 

30 
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13. Process in accordance with any of Claims 10-12, characterised in that the 
combustion retardant is first microencapsulated in a polymer shell. 

14. Process in accordance with Claim 13, characterised in that the size of the 
5 microcapsules is 5-25 |im. 

15. Process in accordance with Claim 13, characterised in that the polymer shell is 
made of polyethylene with shell content including 10-15 wt.% of combustion 
retardant. 

10 

16. Process in accordance with Claim 13, characterised in that polyorganosiloxanes 
are used for the polymer shell. 

17. Process in accordance with Claim 16, characterised in that the 
15 polyorganosiloxane consists of polymethyldiethoxysiloxanes with shell containing 2- 

5 wt.% of combustion retardant. 

18. Process in accordance with Claim 16, characterised in that the 
polyorganosiloxane used is polyaminopropylethoxysiloxane, with shell containing 2- 

20 5 wt.% of combustion retardant. 

19. Process in accordance with any of Claims 10-18, characterised in that 
polyethylene, polypropylene and copolymers of various compositions based on them 
are processed. 

25 

20. Process in accordance with any of Claims 10-18, characterised in that 
polystyrene and copolymers of various compositions based on it are processed. 

21. Process for producing low fire risk polymer materials by the introduction of 
30 combustion retardant into the polymer, characterised in that the combustion retardant 

used is a complex compound of ammonia salt of amide of alkylphosphonic acid with 
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ammonium chloride of Formula (I), which is introduced into the polymer 
composition before it sets. 



22. Process in accordance with Claim 21, characterised in that a filler is introduced 
5 into the polymer composition along with the said combustion retardant, and as a 

result of the saturation of the filler with the setting polymer composition, low fire risk 
materials are produced. 

23. Process in accordance with Claim 21 or 22, characterised in that polyesters are 
10 processed. 

24. Process in accordance with Claim 21 or 22, characterised in that epoxy resins 
are processed. 

15 25. Process for producing low fire risk polymer materials, characterised in that a 
complex compound of ammonia salt of amide of alkylphosphonic acid with 
ammonium chloride of Formula (I) is introduced into a polymer composition 
including synthetic rubber, after which it is rolled before the article is pressed. 

20 26. Low fire risk polyethylene produced by a process in accordance with Claim 6. 

27. Low fire risk polypropylene produced by a process in accordance with Claim 6. 

28. Low fire risk polystyrene produced by a process in accordance with Claim 6. 

25 

29. Low fire risk copolymers based on polyethylene, polypropylene and polystyrene, 
produced by a process in accordance with Claim 6. 

30. Low fire risk polyesters produced by a process in accordance with Claim 21 . 

30 

3 1 . Low fire risk epoxy resins produced by a process in accordance with Claim 21 . 
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32. Low fire risk composition materials produced by a process in accordance with 
Claim 22. 

33. Low fire risk synthetic rubbers produced by a process in accordance with Claim 
25. 

34. Low fire risk polycaproamide materials produced by a process in accordance 
with Claim 13. 

35. Low fire risk polymethyl methacrylate compositions produced by a process in 
accordance with Claim 1 1 . 
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ABSTRACT 



A description is given of a combustion retardant for polymer materials in the 
form of a new complex compound of the ammonium salt of amide of 
alkylphosphonic acid with ammonium chloride, and also of processes for producing 
various polymer materials using the said combustion retardant. 
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Se amount of time you are required to complete this form should be sent to the Chief Information Officer. U.S. Patent and Trademar^ O^J^^-.^fJ?'"^*^"' 
20231 . OO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington. DC 20231, 




, / ^ Yi^]^ ___ 

ETgHaration and Power of Attorney for Patent Application 

3a^Bneme o noAawe sadism na nareHT a AOBepeHHOcrb noeepeHHOMy 

SasjBJieHiie hb pyccKOM sjsbiKo 
Russian Language Declaration 



55, HMxeynoMJiHyibiM M3o6peTaTe/ifa, HacroflmuM 
nofliBepxflsuo, mto: 

Moe MecToxurenbCTBO, nonoBUM awpec « 
rpaxAaHCTBo AefknBMrenbHo TaKoeu, icaK yicaaaHo 
HVDKe, HenocpeflCTBeHHo nocne Moero mmohvi, 

y6e)KfieH, hto a fiemtfocb n^ssoHaMaiibKbtM, nepflfa»<( 
MeoMHCTBeHHfatM H3o6pemTeneM (ecmi KMxeyicaaaHO 
TO/ibKD opfio MMSi), WM €0«tM H3 nepaoHasaiibHboc M 
nepefaoc coaaropoe (ecmi Huxe yicasaHbt necKDnwoo 
MMeH) 3a«BAfleMOfx> M3o6peTeHMfl, Ha Konopoe 
3anpauM8aeTc» naieHr h Konropoe Ha3bt8aeTC$c 



On^caKne M3o6peTeKMfl npMiiosKeHO ic oevy (ecmi b 
pacnonoxeHHCM hmxg K/ieiKe Her oTMetKM): 



6bUTO nowaHO /aaTa/_ 



PCTfsr> 

(ecw Tpe6yeTO). 



cQflep5KaHi4e ebitueKaasaHHoro onucawiw, eia«04afl 
<J>opMyiiy M3o6peTeHVtti co eceMW nonpaetcaMti, 

SI r^>M3HaK3 o6fi3aKK0cnj coo6miiTb iiHctK^^MauKifO. 
HeoGxowMyio fl/Ki nareHioeaHHfl s cooTBeTCTSttti c 
§1.56 pagfl^/ia 37 Kog[%e*Qca <DeAepanfaHbix (IpaBML 

HacTOfliuMM Si npefl^naARK} WMOCipaHMwe 
npewMymecTBeHHfaie npaea r^sMOpKrera e 
coQfTBeTCTBMM c §1 19 <aH<0 WW §365 (fa) paa«efla 35 
KoucteKca Coem^HHboc Uhatoe na iiio6yio(bie) 
HHocTpaKHyKKbie) aafiet^M) Ka nareHT mam aaropcwoe 
cew^TeiibciBO. wwi c §3^ (a) Ha «o6yio 
MexflyHapofl^yio aasta*^ PCT, HaaHasMStUyK) QflHy ham 
6om>uje crpaH icpoMe Coewnew^ UiiaiOB, 
nepeHMcneKHyio(bie} HMxe« a raioice yicasaii hmxc c 
pacnoAOxeHMeM OTMeiKH s icneixe ace nHOcrpaHKbie 
aaflBKvt Ha narenT mpm astopcKoe CBMASTenbCiBO ham 
MexflynapoflHyio aafiaicy PCT. noflaHKbie paHee. hcm 
aaflsica, na Koropyw r^jembPsneHO ipMTR33WMe na 
npw>pfr!TeT. * - 



As a bekw naoKd kivefltor« t hereby declare 



My lesWecice, post office a<ldress and dtizensh^ 
next to my name. 

I befieve I am the ori^fiaC. first and sole (rwentor fif on(y one 
name Is feted betow) or an ofioJnal, first and joint Inv^ 
plural names are listed below) of (he subject matter vrfiich Is 
ci^ned and for which a patent Is so^n^ht on the invent 
enf^ 



COMBUSTION RETARDANT FOR 



POLYMERIC MATERIALS 



the specfficaSon of which Is attached her^ unless the 
fi3tlowing box is checked: 

S w.^fa^«i 2 AUGUST 1999 

as United States Appfication Number or PCT 
International Appficafion Numb er FCT/RU99/00273 

and wats amended on 

^appScs^). 



] hereby state that I have reviewed and undefstand the contents 
of the ^>ov« idef^ied spedTicatkxi. indud^ the claims, as 
amended fay any amendment referred fo above. 



I acknowledge tfie duty to dtsctese iftfofmation whk* Is mater^ 
to patenteb«ty as iS&n^ied ki Title 37, Code of FedemI 
RegUtatk)ns,§1.S6. 

I h«f«bycUimfo«Jgn priority imd^KTitte 

S 1 1 9(^40 «r $ SesCb) of any fixwign appOcattotKc) ^ patM^ 

lrw«c«M^OMtfficate,erS 36S(^ of ai^PCTfntomitional 

«pp6c«fion %vhidt des^onatAd «t Uast OffM 

UoM StalM. fetMl b«t<Nr ami hav» also idwtfiM 

<ii«:fcki8lh« box, 4my«or«k}n appOcstionfiirpa^ 

c«ftiRc«te, <r POT lfrt«niatkma{ appOcaUon havina a li^ 

t>«for« that of th« appOcatlon on vwtilch ptioaiy is dtmd. 
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fiufdea Hour Suttement: TO* form U ctdmated to take 0.4 boun lo oompteCe. Ttme will v«y dcpeodiog upon the needs of the indWidiMt ewe. Any coouncntt oa dte 
etnoootof Ume you ere required to cooyteCe this form should be sent to the Ouef lofornwOoa Officer, Pstcot end Tndemuk Office. Weshiagtoa. DC 2023 1. DO NOT 
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Atfutaot Cominicnofier for PeleciU. Westuogtoci, DC 20231 . 



/^jpraml 4dr IM twMOh Sfam OMS 0651 -0032 
f>MM «nd Tra(l«nK«0((i!3« ULS. Oe>ARTMaa 

UMer «i« P«por%HO(fc ItwJijctiixi Act oC t99Gi, no p«r^ 



Prior Foreign App(ication(s} 

npexHsmC^e) HHocipaHHaft(bfe) 3afleKa(M) fifxmaaHAe Ha npiiopdier He npeAbflSAneTCR 

Pfioritv Not Clatmed 

— D 



HoMep (Number) CipatKa (Country) /^^/MecmVToanoA^HM 

(Oay/Month/Year Hied) 

FCT/RU98/00289 RUSSIA 

HoMep (Number) (Country) 08 SEPTEMBER 1998 □ 

/^eKb/Meatu/Tom noflasn 
(Oay/Mon(tVVear Ried) 

□ 



HoMep (Number) CipaKa (Country) 



/^ews/Mecstt^/ToA noAa*<M 
(Oay/Montfti^ear fiied) 



HaCFOfttUHM ft rpeObfiSflnio MHOCrpa^iHue |h«<«byc(aim1h«b«a«fieundM'Titf«3S.Unft«d States Co<i«^ 

npeMMymecreeKHbie npaea npMopMiBTa e 5 l19(«)ofmnyUna«dStat«s|Hx>visi<xttl«ppCka^ 

cooTseTCTBMM c § 119 (c) pa3flena 35 KoaeiQca ******** 

Coe/v^HeHHbtx ' UlTaTOs Ha iuo6yio(b(e) 

npea0ap^fTCJibHyio(bfe) 3aflat^M)« nepe*«icneHHyK)(ue) 

HMxe. 



(3afl8Ka N**) (Aara noaa^ aasKn) 
(Application No.) (Rltng Date) 

(3aRe«aN<>) (/bianoflcMMaaflKM) 
(AppGcation No.) (Fifing Date) 



HacTomuMM « 3afl8/w«o fpeTOKSMio na ebiro/xy, e 
cooTBercTBMM c § 120 paaoena 35 Ko/^eKca 
CoeAMHeKKbDC LUiaToe, or Bcex HMxcenepe^^fcnenHbix 
3aAS0K(KM) CUiA I4A< c § 365 (c) OT /ao6o^ 
Me>;nyHapQAHo£^ 3a»B«ai PCX, HaanaHiisuiei^ 
Coecs^HeKHbie LUiatibt^ 8 tom Mepe, e looTopoti npe&Aer 
M3o6peTe«M« 8 KaxAOM nyHiae, na KOtopbM aaftanen 
npnopMTeT, He 6btn paaqpbir 8 noo^HHoU panee aasieice 
CUSA vim M&Kfl^HapQpnoik aastsKe PCT, icaK aro 
npeAycMoipeHo 8 nepeoM a(S3aue § 112 pa3ae/ia 35 
KoAeioca Coexz^HeHKbix tUraToe. 9 r^anato 

06fl3aHHG»&Tb paCKpfapfTb VIH^KSpMat^MtO, KOTOpafl 

pBn$9eioi semecmeHHoff Arm riareHTOcnocoCHOcni, icaK 
3TO npeAycMorpeHO s § 1*56 pa3aena 37 KooeKca 
(DeflepanbHbtx npaenn, Koxopa^i cra/ia iKxnynna aa 
nepnoA BpeMeHM wexfly noflasew npeamecTByKxuev^ 
3aft8iai M ijaxoM nojaaMM HauHonanbHO^ win 
Mexaynapo/iHOM 3a«ta4 PCT. 



I h«r«bycUtfnth« bmfit undM-liOe 35, Unct«<j SUt«s Code. 
§ 120 of «ny Uivtod States a{^il*cirtton(s), or $ 3€S{c) of «ny PCT 
^ematioaal «pipl(catioo designating the UnitecE States, fisted 
b«low end. insofv «s the su&fect matter c4 each of the ctaxms of 
this app(icalk>n is no( disclosed in the pdor United States o^ 
Intemartional aiipGcatwn in the manner provided b/th« fint 
paraioraph efTitle 35. United Stat«s Code. $ 112« f acknowtedge 
the duty lodtsck>seinf<)mution%vtikii is materia} to pat«n«aba<V 
as defined in llCfo 37« Code of FMeral Rcflutatiom. S 1<56 
became vvaSatik batWMn tha tOng data of the pdx «pplk^^ 
and the rutional or PCT International QkiQ date of this application. 
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tf« P*(«v«ik (U<*oc<ioft A** of 1 806. i» p«»oo» 



^ .-,J2ScO«U:as.OQ>ARTWS<rOPCOMMGRCC 



(3afi8ica N») 
(Appfication No.) 

(SasiBica N«) 
<Appficatfon No.) 



(Rfing Dale) 

(fl^ra noAa^ safiBiai) 
(HUng Dale) 



(CTaryc - aanareHToeaHO, paccMaipMaaeTcn, aamMTenb 
oTKa3a;K:s^) 
(Status - patented, pending, at>andoaed) 

(CTaiyc - sanaTeKToeaHO, paccMaTpMsaera, sawawTenb 
OTKaaaAcsi) 
(Status . patented, pending, abandoned) 



HacTO«mMM nomBepwaio, hto ece 3aflBneHM?i. 
cae/iaHHfaie ag^ecb Ha ocHOBe momx SHaKuR. flanfMOTcs 
npaafip^i. m a taioKe eepo s AOCTOBepHocn* Bcex 
aajianeHMfi, ocHoeaHHWX Ha ipcrynnoM MHe 
wH<Jx>pMauHM M yfiexaeHMflx; Kpowe Toro, aivt 
3aRBneHMfl Cbiw cAeiiaHU co 3HaHMeM Toro, hto 
yMbftiiiieHHO /TOXHwe 3afianeHMfl m noxpeHbie mm 
fl^CtCTBMW KapaoTca unpa<}>oM, m/im "nopeMHWM 
saicnioseHMeM, iajw tcm m /jpyruM, b cooTBeTcrBMn co 
craTbeft 1001 paaae/ia 18 KoAeicca Coe^^vinenHboc 
LOraTOe. M HTO xaKne /raxawe ceeAeHMfl Moryr ca^naib 
HeAeCtcTBMTe/ibHOM KaK 3Ty aaaaicy. xatc m /ik>6om 
nareHT. no nef^ sbtfiaHHwf^, 



I hereby declare that mfl stataments mad* h*f«n </ my own 
lowModga »f « tiiid «od that «a statomaots fnad« c« infomi^ 
and b«Cef are ijeGevwl to l>a Uw; and ftJrthw- that th«s« 
statements vwe made wfth th« Iffwwlodflfl that vfttiM tate^ 
statements and the fike «o made are punishabfe by fine or 
fc^»prtsonm«rt. or both, under Section 1001 of Title ie of 
Unfted states Cod« and that sochwiiiful false «tatem«its may 
feopardize the vafidtty of the application or any patent issued 
thereon. 
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Und#f lh«P«p«vwrtcR*Juctioo Act of 1WW.no |»«r«ort» 



M fvquiwf to PMpocid to • 



AppfowwJ lor (iM Virwoi^ OMB 0051*4032 

«MT«*(f«mwfc<X(!o*: OA Oa»AfltMe*r OF COMMERCE 
cf intom*«tto« yrO^ lt<iM«ir« • OMB 



r ^ C3 CD Nina Se rgeevna ZUBKOVA 



rio/iKoe MM« e^HCTseHHoro nnn nepaoro asTopa 



FuK iwiM of sote or first kivwitor 



noflOMCb asTopa M3o6peTeHMfl 



tnv«n(or's stgnaCur* 

Moscow , Russia 



Dat« 



MeCTOXMTe/lbCTBO 



Restd4nc« 

Russia 



rpaxAancTBO 



Russia 117574 Moscow, Novoyasenevsky 
prospekt, d.22, korp.l, lcv,592 



Post<X5c« Address 

2 CDO Nataliya Grigorievna BUTYLKINA 



no/iHoe MMfl BToporo asTopa vi3o6peTeHMfl 



Fult rum* of s«»nd joint Invwttof. if mfiy 




/^T3 Second jhventor's sian^^t^ ^« 

M oscow., Russia tJ 2^ 



KAecTOXMTenfaCTBO 



Resfdenc* 

Russia 



rpaxcwaHCTBo 



Citizenship 

Russia 113461 Moscow, ul. Kakhovka, 
d.l4, korp.2, kv.l03 _„ 



Post Otftc« Address 



(AKanomHhQfi v\t¥popMamsi o TpeiteM m nocnejqytouiMX 
asTopax M3o6peTeHM$i jcpiwcHa 6bnb npexjcrae/ieHa, a 



(Supply infomuftKi »nd slonature for third «nd subs«qtj«it 
kwentors.} 
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s - c3<o Nikolai Alexandrovlch KHALTPEIHSSI 



waoepereHMfl 




Moscov» Russia 



Oat* 



MecToxHTenbCTBO 



Russia 



Ccttzonsh^ 

Russia 117229 Moscow, ul* 
Ulyanova, d.l2, korp,2, kv.l7 



nofroBfaM swpec 



PostOfSo* Addr«» 

Alexandr Alexandrovich BERLIN 



no/iHoe MMfl BTOpOfo aaropa «3o6peTeHHfl 




FuR nam* of Moood }olnt itiv»otof . if ««/ 



fTo/yiMCfa asTopa M3o6peTeHM« 



/^^xa Second biyftfrt^^c siflnatura 

Moscow , Russia T-P C J 0^ 



MecTO^Kme/ibCTBO 



Besideoc* 

Russia 



rpaxfl^HCTBo 



Citizenship 

Russia 117419 Moscow, ul- 
Donskaya , d,24, kv,68 



Post Office Addfttss 



aaropax M3o6peTeHMfl «o/wcHa 6bm, npexJCraaneHa, a 
TaiQ<e MX noflnvicM) 



(Supply krfonnafiwi wd s«nalufe for tt*^ 
inventors.) 



Applicant or Patentee. Howard M, Chandler & Marc Sinatr aAttorney's Dkt No. 0141-2006 

Serial or Patent No 09 /856, 105 t 

Filed or Issued: May 17, 2001 

For: A METHOD OF DETECTING THE PRESENCE OF AN ANALYTE IN A BIOLOGICAL SAMPLE 
VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY 
STATUS [37 19(f) and 1.27(c)I - SMALL BUSINESS CONCERN 

I hereby declare that I am 

□ the owner of the small business concern identified below: 

g an official of the smaii business concern empowered to act on behalf of the concern identified below: 

NAME OF CONCERN ENTERIX INC. of 348 US Route One, Falmouth, 

ADDRESS OF CONCERN Mninp 0^1 OS, United States of America 

I hereby declare that the above identified small business concem qualifies as a small business concern as defined in 13 
CFR 121.3-18, and reproduced in 37 CFR 1.9(d), for purposes of paying reduced fees under section 41(a) and (b) of Title 
35, United States Code, in that the number of employees of the concern, including those of Its affiliates, does not exceed 
500 persons. For purposes of this statement (1) the number of employees of the business concern is the average over the 
previous fiscal year of the concern of the persons employed on a full-time, part-time or temporary basis during each of the 
pay periods of the fiscal year, and (2) concerns are affiliates of each other when either, directly or indirectly, one concern 
ppntrols or has the power to control the other, or a third party or parties controls or has the power to control both. 

f hereby declare that rights under contract or law have been conveyed to and remain with the small business concern 
identified above with regard to the invention, entitled: 

m METHOD OF DETECTING THE PRESENCE OF AN ANALYTE IN A BIOLOGICAL SAMPLE 

inventors Howard Milne CHANDLER and Marc SINATRA described in 

'Q the specification filed herewith. International Patent Application No PCT/AU99/01014 filed 

application Sena! No. , filed 17 NnveTnher, 1999 

Cg] patent No. ' issued 



fiflthe rights held by the above-identified small business concern are not exclusive, each individual, concern or organization 
Having rights to the invention is listed below* and no rights to the invention are heid by any person, other than the inventor 
illho could not qualify as an independent inventor under 37 CFR 1.9(c) if that person made the invention, or by any 
Ig^ncern which would not qualify as a small business concern under 37 CFR 1-9(d), or a nonprofit organization under 37 
iSfR 1.9(e). *NOTE Separate verified statements are required from each named person, concern or organization having 
rights to the invention averring to their status as small entities (37 CFR 1.27) 

Name 



Address 



Name 
Address 



□ individual □ Small Business Concern □ Nonprofit Organization 



□ individual □ Small Business Concern □ Nonprofit Organization 



I acknowledge the duty to file, in this application of patent, notification of any change in status resulting in loss of 
entitlement to small entity status prior to paying, or at the time of paying, the eariiest of the issue fee or any maintenance 
fee due after the date on which status as a small entity is no longer appropriate. [37 CFR 1.28(b)] 

I hereby declare that ail statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or imprisonment, or both, under § 1001 of Title 18 of the 
United States Code, and that such willful false statements may jeopardize the validity of the application, any patent issuing 
thereon, or any patent to which this verified statement is directed 

NAME OF PERSON SIGNING f/tu^e^-^^ I Uo..^>-^ 

TITLE OF PERSON OTHER THAN OWNER _x C g O , , 

ADDRESS OF PERSON SIGNING tS^^ ffjy^c^ fe^^i PJ^ /^^wi^ . VU^^^ 
SIGNATURE H ' VW / ( ^Mm^^^--^^ , DATE - WZh.^ ^s-ji'^^ / 



